VIIT1.3.3-SAC-SMA SACRAMENTO SO L MO STURE ACCOUNTI NG CPERATI ON

| dentifier: SAC- SMA

Oper ati on Nunber: 1

Paraneter Array: The FORTRAN identifier used for the paraneter array
for this Operation is PL. The contents of the PL array are:

Posi tion Contents
1 Operati on version nunber (integer val ue)
2 Comput ational tine interval in hours (integer val ue)
3-7 General nane for the area or point where the Operation
is applied
8-9 Rain plus melt time series identifier
10 Rain plus nmelt time series data type code
11-12 Runoff time series identifier
13 Runoff time series data type code
14 Locati on of potential evaporation (PE) time series

information in the PL array: 1/
0 = no PE data

15 Location of areal extent of snowtinme series
information in the PL array: 2/
O = no areal extent of snow data

16 Location of runoff conponent tinme series information
in the PL array: 3/
0 = no runoff conponent tine series

17 Location of soil npisture storage tinme series
information in the PL array: 4/
0O = no soil noisture storage tinme series

18 Location of sunms of water bal ance, runoff and ET
conmponents in the PL array: 5/
0O = suns are not stored

19 Control for printing detail ed output:
0 = do not print
If greater than zero:
0 Operational Forecast Program- print detailed
out put
o Calibration System prograns - |ocation in PL of
i nformati on on when to print detail ed output 6/
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Posi tion Cont ents

20 Locati on of parameter values in the PL array 7/
21 Locati on of seasonal ET-curve in the PL array 8/
22 Precipitation multiplier - applied only during the
conmput ati onal period
23 Nunmber of extra carryover val ues
24 Location in PL of frozen ground information: 9/
0 = no frozen ground information
25 Nunmber of values in the PL array
26- 30 Unused

Not es:

1/ The contents of the optional 4 array positions for the PE tinme
series information are:
o identifier (2 words)
o data type code
0 carryover location

2/ The contents of the optional 5 array positions for the areal
extent of snow cover tine series information are:
o identifier (2 words)
o data type code
o data tinme interva
0 carryover location

3/ The contents of the optional 5 array positions for the runoff
conponent tinme series information are

o identifier (2 words)

o data type code

o data tinme interva

0 carryover location

4/ The contents of the optional 4 array positions for the soi
nmoi sture storage tinme series information are
o identifier (2 words)
o data type code
o data tinme interva

5/ The contents of the optional array positions for the sums of water
bal ance, runoff and ET conponents are:

For Calibration prograns:
precipitation
runof f

recharge

actual - ET

resi dual

i npervi ous

oM E
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Fo

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.

r

di rect
surface
interfl ow
suppl enment al
pri mary

ET- Demand
ET- Uz

ET-LZ

ET- ADI MP
ET- Rl VA

Oper ational Forecast Program (values are stored for both the

observed and future periods):

PNoOTRWNE

precipitation

runof f

surface

di rect plus inpervious
interfl ow

basef | ow

ET- Demand

actual - ET

6/ The contents of the optional 15 array positions for the nonths to

print detail ed output are:
o nonth currently being checked
o nonth and year to be printed (maxi mum of 7 nonths; 14 val ues)

7/ Order of parameter values is:

CoNoGRARLME

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

PXADJ
PEADJ
UZTWM
UZFWM
UzK
PCTI M
ADI MP
RI VA
ZPERC
REXP
LZTWM
LZFSM
LZFPM
LZSK
LZPK
PFREE
RSERV
S| DE

| OPTET:

0 uni formdaily ET variation
1 fixed diurnal variation is used

EFC

8/ Seasonal ET curve information is:

0 seasonal ET-demand or PE adjustnment curve for January to
Decenmber (12 val ues)
0 daily increnments in seasonal ET-curve (first value is for
nm d-January to mid-February) (12 val ues)
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9/ The contents of the optional array positions for the frozen ground
i nformation are:

1. identifier of air tenperature tine series (2 words)
3. data type code of air tenperature tinme series
4. data tinme interval of air tenperature tinme series
5. location of water equivalent information in the PF array:
0 = no water equivalent informtion
6. location of frost index information in the PF array:
0 = no frost index information
7. nunber of extra carryover val ues
8. frozen ground paraneters:
1. CSO L
2. CSNow
3. GCH
4. RTHAW
5. FRTEWP
6. SATR
7. FREXP
8. not used
9. not used

10. not used
9. if PF(5)>0:

o identifier of water equivalent tinme series (2 words)

0 data type code of water equivalent tinme series

o data tinme interval of water equivalent tine series
10. if PF(6)>0:

1. identifier of frost index tinme series (2 words)

3. data type code of frost index tine series

4. data tinme interval of frost index tinme series

The PF array is the portion of the PL array for the frozen ground
i nformati on.

Carryover Array: The FORTRAN identifier used for the carryover array
is CL. The contents of the CL array are:

Posi ti on Contents
UZTWC
UZFWC
LZTWC
LZFSC
LZFPC
ADI MC

OO WNPE

Extra carryover is stored if PE, areal extent of snow cover, runoff
conponents and/or frozen ground tine series are used. Location in CL
array equals 6+ carryover |ocation stored for each tine series in the
PL array:

1. if PL(14)>0 then CL(6+I ETCO) is the previous PE val ue where
| ETCO=PL( 14) +3

2. if PL(15)>0 then CL(6+I SCO) is the previous snow cover val ue
wher e | SCO=PL( 15) +3
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3. if PL(16)>0 then the current val ues of

series are:

CL( 6+l ROCL+0) i
CL( 6+l ROCL+1) i
CL( 6+l ROCL+2) i
CL( 6+l ROCL+3) i
CL( 6+l ROCL+4) i
CL( 6+l ROCL+5) i
CL( 6+l ROCL+6) i

wher e | ROCL=PL( 16)

runoff conponents tine

s the total channel inflow

s the inpervious runoff inflow
s the direct runoff

s the surface runoff

s the interfl ow

s the suppl enmental basefl ow

s the primary basefl ow

4. if PL(24)>0 then the frozen ground val ues are:

CL(6+NXCOt+1) is the frost index (FI NDX)
CL(6+NXCO+2) is not used

CL(6+NXCO+3) is not used

CL(6+NXCO+4) is not used

CL(6+NXCO+5) is not used

CL(6+NXCO+6) is not used

CL(B6+NXCO+7) is the air tenperature (PTA)

| F (LWE. GT.0) CL(6+NXCO+8)

( PVIE)

wher e NXCO=PL( 23)

LVE=PL( 24) +4

Subr outi ne Names and Functi ons

Subr out i ne

Functi on

Pl N1
PRP1
PRC1
EX1
COX1
PUC1
TAB1
FLAND1

FPMCOL
FCKCOL

FSTCOL

03/ 05/ 2004

is the snow water equival ent

I nput cards and stores values in PL and CL arrays

Print

Print

information in PL array

information in CL array

Execut e the QOperation

Perform carryover transfer

Punch information in PL and CL arrays

Make entry into the Operations Table

Perform soil

time period

nmoi sture accounting conputations for one

Retrieve values fromPL and CL arrays

Check and adjust carryover val ues

Transfer state variables into the carryover array
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Subr out i ne Functi on

FSTFGL Transfer frozen ground parameters into the paraneter
array

Subroutines PI N1, PRP1, PRCl, COX1 and PUCl1l have the standard
argument |ists for these subroutines as given in Section VIII.4. 3.
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SUBROUTI NE EX1 (PL, CL, PX, RO, PE, COVER, ROC, SM TA, ViE, Fl)

Functi on:

This is the execution routine for Operation SAC- SMA.

Argunent List

Cont ai ns paraneters and ot her

Cont ai ns carryover values
Precipitation tinme series data
Runoff tinme series data

PE tinme series data (daily)

Areal extent of snow tine series

Soi |l noisture storage tinme series

Soi |l noisture storage tinme series

I nput/

Argunent Qutput Type Dinension Description
PL | nput R* 4 Vari abl e

i nformati on
CL Bot h R* 4 Vari abl e
FX | nput R* 4 Vari abl e
RO Qutput R*4 Vari abl e
PE | nput R* 4 Vari abl e
COVER | nput R* 4 Vari abl e

data (daily)
ROC Qutput R*4 Vari abl e

data (daily)
SM Qutput R4 Vari abl e

data (daily)
TA, VE, FI — R* 4 Vari abl e
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SUBROUTI NE FLAND1 ( KI NT, DT, PXV, EP, EPDI ST, TCI, | PRI NT, | DAY, | HOUR, | OUT
| FRZE, TA, LVEE, VIE, | SC, AESC, | BUG, MONTH, | YEAR, KDA,
| OQUTYP, OPNAME)

Function: This routine executes Operation SAC-SMA for one tine
peri od.

Argunent List

I nput/

Argument CQutput Type Dinension Description

KI NT | nput | *4 1 Peri od of the day

DT | nput R* 4 1 Comput ational tinme interva

PXV | nput R* 4 1 Precipitation or rain plus nelt
(units of MV

EP | nput R* 4 1 ET demand for the day (units of
MM

EPDI ST | nput R* 4 24 Deci mal fraction of ET-demand to
be applied during each period of
t he day

TCl Qutput R*4 1 Total channel inflow (units of
MM

| PRI NT | nput | *4 1 Print detail ed output control:

0 = no print
1 = print

| DAY | nput | *4 1 Current day (external cl ock)

| HOUR | nput | *4 1 Current hour (external clock)

| OUT | nput | *4 1 Unit nunber for printer output

| FRZE | nput | *4 1 Frozen ground switch:

0 = frozen ground not
consi der ed
1 = use research frozen ground

nodel
TA | nput R* 4 1 Air tenperature (units of DEGC)
LVE | nput | *4 1 Avai l ability of water-equival ent:

0 = none avail abl e

>0 avail able (for frozen
ground nodel )
V\E | nput R* 4 1 Wat er equival ent (units of MV
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I nput/

Arqunent Qutput Type Dinension Description

| SC I nput | *4 1 Availability of areal extent of

SNOwW cover:
0O = none avail abl e
>0 = avail abl e

AESC | nput R* 4 1 Areal extent of snow cover
(decimal fraction)
| BUG | nput | *4 1 Debug out put control:
0 = no debug out put
1 = print debug out put
MONTH | nput | *4 1 Mont h based on the internal clock
| YEAR | nput | *4 1 Year based on the internal clock
KDA | nput | *4 1 Day in internal clock tine
| QUTYP | nput | *4 1 Qut put control variable: 1/
0 = text output only
1 = both text and graphics
out put
2 = graphics output only
OPNANME | nput A8 1 Operati on nane
Not es:
1/ If 1 OUTYP equals 1 or 2, various values are witten to a scratch

file for use by a graphics programsuch as ICP. |If |1OUTYP equals
0 or 1, text output is generated by the programfor those
Operations that use the OUTCTL conmon bl ock (currently W-PLOT,
SAC- SMA and SNOW 17). For exanple, when MCP3 is run fromICP

| QUTYP can be set to either 1 or 2, and when MCP3 is run by
itself, 1OUTYP is always equal to zero.
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SUBROUTI NE TAB1 (TL, LEFT, | USET, NXT, LPL, PL, LCL, TS, MI'S)

Function: This is the Operations Table entry routine for Operation
SAC- SVA.

Argunent List: The argunents for this subroutine are simlar to the
argunents for the Operation Table entry subroutine for other
Operations. A description of the argunents is contained in Section
VITI.4.2-TAB.

Operation Table Array: The contents of the TL array are:

Posi tion Content s
1 The nunber of this Operation
2 The location in the T array of the next Operation to
be executed
3 The | ocation of the paraneter array for this Operation
in the P array
4 The |l ocation of the carryover array for this Operation
in the C array
5 Location of rain plus nelt data in the D array
6 Location to put runoff values in the D array
7 Location of the PE data in the D array:
0 = not used
8 Locati on of areal snow cover data in the D array:
0 = not used
9 Location to put runoff conponents in the D array:
0 = not used
10 Location to put soil noisture storage data in the D
array:

0 = not used

11-13 Location of air tenperature, water-equival ent and
frost index data for frozen ground nodel
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